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With direchonal derivatives (com‘oo.ss 31‘&.&]%‘\'5}
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G(jk) = MAXY 16,91, 16,691, \Gg(a‘,k)\}



Ec\se_ Detection 2
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oum?\i‘\-\)de. disc.on-‘ému'rhes oJoove c.e/r'\otm C\moun‘; are

detected as edses .

s : \rade-off between m'\ss\nﬁ valid edges

No'\sy '\ma.qi
and crew 'nS noise —induced ‘Fa\se edses
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/R\<—' COh)N‘OneoL Ob:\eC*‘ 2 c_onv\fo“ed- \\6“"‘1"3 ?
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Evex«j%'mg above Threshold t 36\’5 colled on edge :

F(?ixe\ is caled an ease> = g F<G) I

‘ +
/P(CJ led on 4-:3?& ‘\ Y "33”)“7) o
\""P(correcﬂ' c\e:\'Qc:Hon) = g F(G—\ edse) d6 - PD
(ealled o - not \ ) t
(;Fu\\.J ed on edge | not edge) -
_ P( alse de ec:\-'\onB — S ?<G\ no—edﬁe\ 4G = PF
>

Now, toke o new image
AY o cs'weJr\ Pixe.\, C,OmPu‘\'e, G
Want Yo auss ign it Yo  most \'\\<e,\y \ass

Coll ¥ on eo\ﬁe vt
P( eo\se_\ G') > P( Y\o-edﬁe\ G)

Bayes ‘H-xeore,m SayS:

: p(&) edse) ?(edse)
pledge | &) = p()

Here (6) = P(G—\ed e) Pledae) + F(G'\ no—edse) (no-ed )
SU\)S‘H‘}U\’E\S: 6 3 ? 82

P(G-\ edse) P(edoe> >, P(G—\ ﬂo-edsq_) P (no -edse>

f(G’\ QASQB = _P(no -edae_\
P(G\ r\O-ease) ” ?(e’a SQ'B

known as ‘he Moaximum Uikelihood Rakio Tesh



The ?roba\o\\\‘\'\/ of edf)e. misclassifcoion ecror is
PE = (\" PD> ?(eaae) + Pq: ?(no-QJSQB

The mox likelinood rokioa decision rule wminimizes

This Proba.\oi\'\‘\')/,

This rule considers Yhe 2 *ypes of errors Yo be

eqyo»\\y \mfov‘*o-n‘\' (false olaxrms & false dismissals)
Suwaose '\’hey're oot 7T

Receiver Of‘)e,/rar\ins Choracterishc (ROC_\ curves
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TPR. is the some ‘\'h‘ma as P, defned earlier

o0

P, = S p(6) edge) 46

t
Simi\Ox\j, false Posthve Rate (FPR) s PF
FRK
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FPR

Suppose T o
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# condidate edae P‘nxe_\s — O
TPR — O FPR — O
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Suppose we hove ;
Curves don't cross.

e For a fixed oacceptable FPR,
can get nigher (better) TPR
using Sobel

¢ For a fixed acceptable TPR,
can 5?:\' lower (better) FPR
using  Sobel

\
TPR

4

- Sobel is befter, fesard\ess o) threshold

Consider Iinstead: curves cross
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e TOohY e g-;\ o T nd € d aes

Curves cross, con'f say one is universally befter.

De_fe,nc\s whexe You need. +o oeexa:\’e.



Second dexivahve ogexo:brs-.

f £6) In 2 dimensions:

’ s of \2 -

T e WER ()
f”(ﬂ J r.w&a“irﬁ ‘—5)%':, -~ %;1: :'SO‘)Lfopic

e Laplacian opem}or

iso-}rofic_

Discrete afprox)ma:)‘i on '

s T T 17 et ) = F(k) = F(k-1)

= B

k2 k=1 T kil
K

What kaf,oens if we define 2nd diff as loeing the
1st diff of 1st diff ?

O AOR R
= F(0)- F(k1) = [ Flk) = F(x=2) ]
= F(k)+ F(k-2) ~ 2 F(k-1)
- Bs+D-QcC

’ﬂwis 15 c%+ereoL on C ., Wron3 'Ola.ce,,/
So we define:

O ACOR 20

= Flhea)—Fly="FF0k)= FCk—r)]
= Flke) + Fk=1) - 2F (k)
= A+ C -28



filler [V -2 1] or |-l 2 “]

2nd  derivathive Of)em:}ors
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